Activation of the TLR3 pathway regulates IFNbeta production in chickens.
Toll-like receptors (TLRs) play key roles in the response to pathogens and in mammals the host response to virus critically relies on TLR3 to detect viral-derived dsRNA. However, in chickens there is a paucity of information about this pathway, and in view of the recent concerns with regard to highly pathogenic avian influenza, there is a clear need for understanding these antiviral pathways. Furthermore, TLR3 engagement is important to the outcome of viral infection because of its role in the induction of interferons (IFNs) and the diverse antiviral effects that these molecules induce. With this in mind, we have investigated the role of TLR3 and its impact on the production of IFNs. We show that in the chicken, poly(I:C), a dsRNA analogue, rapidly induces type 1 IFN similar to that seen in mammals. Furthermore, IFN can activate the upregulation of TLR3, which in some cell types induces them to become responsive to dsRNA. These data highlight the similar function that TLR3 plays in chickens and mammals. To determine the role of chicken TLR3 in response to poly(I:C), we used RNAi-mediated gene silencing to show that poly(I:C)-stimulated IFNbeta expression involves TLR3 signalling. The interrelationship between TLR3 and interferon as well as the observed increase in TLR3 and IFNbeta expression during H5N1 avian influenza infection indicates the importance of these molecules in viral infections in chickens.